Dominant negative function by an alternatively spliced form of the interferon-inducible protein kinase PKR.
The double-stranded RNA (dsRNA)-activated protein kinase PKR (protein kinase dsRNA-dependent) plays an important role in the regulation of protein synthesis by phosphorylating the alpha-subunit of eukaryotic initiation factor 2. Through this activity, PKR is thought to mediate the antiviral and antiproliferative actions of interferon. Here, we show that the human T cell leukemia Jurkat cells express an alternatively spliced form of PKR with a deletion of exon 7 (PKRDeltaE7), resulting in a truncated protein that retains the two dsRNA-binding motifs. PKRDeltaE7 exhibits a dominant negative function by inhibiting both PKR autophosphorylation and eukaryotic initiation factor 2 alpha-subunit phosphorylation in vitro and in vivo. Reverse transcriptase-polymerase chain reaction assays showed that PKRDeltaE7 is expressed in a broad range of human tissues at variable levels. Interestingly, expression of PKRDeltaE7 is higher in Jurkat cells than in normal peripheral blood mononuclear cells, raising the possibility of a role in cell proliferation and/or transformation. Thus, expression of alternatively spliced forms of PKR may represent a novel mechanism of PKR autoregulation with important implications in the control of cell proliferation.